AMONGST the aged who are suffering from disturbances of standing and walking, we meet some who present a particular type. I have in my mind those who are unable to stand and walk correctly although capable of performing any movement with their lower limbs in a recumbent position.
AMONGST the aged who are suffering from disturbances of standing and walking, we meet some who present a particular type. I have in my mind those who are unable to stand and walk correctly although capable of performing any movement with their lower limbs in a recumbent position.
The cause of this is still open to discussion. As a matter of fact, it is impossible to put all these troubles into the same category because their nature and evolution differ greatly.
During the last twenty years, some observations have been recorded which demonstrate that a definite type of astasia-abasia exists, in which we can discover the characteristics of a progressive deterioration of the cerebellum.
If we consider the relatively small number of observations recorded in literature, we might think that this syndrome is very rare; as a matter of fact, it is not so rare as it seems. Personally, during the last decade, I have had the opportunity of observing three typical cases and, in one of them, the necropsy and histological study verified the diagnosis made during life.
This disease is worth studying, not only because we are now able to recognize quite easily such a clear-cut clinical syndrome, but also because we can appreciate accurately the pathological process and find in it a new example of a specific destruction of a characteristic element of the small brain-i.e. the Purkinje cells. It is conceivable that such a selective destruction of a fundamental element of the cerebellum involves not only a great disturbance of the function of the organ, but also throws some light upon the mysterious mechanism of such a special part of the central nervous system. It is not necessary to remind you that, although abundant experimental and anatomico-clinical data have accumulated concerning the cerebellum much remains unknown about its functions and disorders. Indeed, a few years ago we believed that the problem of the cerebellar functions in man and in animals was simpler than it is in reality.
Recently, some experimental investigations in animals have brought to light many ideas which seem to contradict the conception suggested by pathological processes as to the cerebellar functions in man. I have in my mind the researches of Sherrington, Sachs and Finkler, Aubrey Mussen, Dusser de Barenne and, more particularly, the studies of Magnus and his pupil, Rademaker of Leyden. Now, the experimental and clinical data are forcing us to abandon the old conception of Luciani and to bring into question again BAr4ny's interesting experiments, these not having been confirmed by subsequent investigators.
The same applies in the case of muscular tonus. Indeed, we cannot doubt that hypotonia is one of the outstanding results of certain cerebellar lesions in man, but we are obliged to confess that a true diminution of tonus is not absolutely certain in cerebellar deterioration caused by tumours, inflammation and, above all, by abiotrophic degeneration.
What is the reason of the contradictions or differences we notice between some recent experimental data and the classical cerebellar symptomatology in man ? This question is not easy to answer. We must, however, keep in mind-and this FEB.-NEUR. 1 has not always been done-that the cerebellum is not a homogeneous organ, that it contains many centres and constituent parts; moreover, that it is affected by certain centres which play a great. r6le in the muscular coordination in standing and walking. These facts have made us realize why the different destructive processes acting on the cerebellum are not very conducive to a discovery of the real functions of the small brain. This is the reason why degeneration of the Purkinje cells appears to me so interesting from a double point of view-clinical and biological.
Observation I.-The first case is that of a man aged 79, whose past history is without interest, except that he admitted that he had been a heavy drinker. This patient was admitted to the Paul Brousse Hospital in 1919 on account of senile decay, but at that time he showed some slight signs indicating that his walking was not normal.
I was able to examine him six months later and observed that he had great trouble in standing and walking. He tottered and reeled, and to keep his balance he was obliged to spread his legs apart, and his hips appeared to sway. When I ordered him to march, his walk became easier and more correct. When placed on a bed, he could perform only very awkwardly all the classical tests for co6rdination. I was struck by the fact that though asynergia, lack of coordination, tremor and dysmetria were absent on the upper limbs, the lower limbs, on the contrary, were affected with these disorders. The second point that attracted my attention was the lack of appreciable alteration in muscular tone in the lower limbs as well as in the arms.
I failed to observe the slightest abnormality of sensation or loss of power of voluntary contraction; also the mental state was perfectly normal. All the deep and superficial reflexes were normal except the left ankle-jerk, which was abolished. I may add that speech, ocular movements and deglutition remained intact.
For a year the patient was under my observation and I did not notice any increase of the disease; he finally died from cancer of the pancreas at the age of 80.
In this case the symptomatology was so clear that, whilst he was alive, I had made the diagnosis of progressive atrophy of the cerebellar cortex.
The histological findings showed that this hypothesis was correct. Observation II.-In the second case I had the opportunity of observing for three years a man aged 70. At the age of 50, he noticed an increasing weakness of his legs and an unsteadiness of gait. Nevertheless, he was able to continue his profession as a carpenter for several years, but he was unable to walk without the help of others or of sticks.
Three years ago, without any apparent reason, his difficulty in walking increased and he used crutches for both walking and standing. Iater, walking and standing became quite impossible. I examined this man for the first time at that period of the disease.
The disorder of the gait and the stance was very well marked. When the patient stood, supported by two assistants, we noticed that he could not maintain his balance, but tended to pitch forward or backward. These antero-posterior oscillations were accompanied by contractions of the muscles of the calves of the legs, and the tendons on the dorsum of the feet were actively in movement in the effort to keep the balance. The gait was tottering, reeling, and waddling; while walking the patient held out his hands to grasp at a support, and his anxiety was very acute. Placed on a chair, he was unable to keep his legs still. In the recumbent position, the ataxia, dysmetria, and lack of coordination were striking, and response to the various tests-heel-to-knee, heel-to-buttock-strongly positive. The movements of the upper limbs were not quite preserved, and though the lack of coordination was not so marked as that of the lower limbs, the finger-to-nose, finger-to-finger test, did, however, disclose a real lack of coordination.
The dysdiadochokinesis, as well as the pronator sign, was worse in the left arm. Perhaps this fact explains the great disturbance of the handwriting, which was illegible. The speech was slow, drawling, and rather shrill.
Let us turn now to the negative side of the clinical picture. The mental state, sensation, and sphincter control were not impaired; nor were the superficial and deep reflexes. Only the pendular character of the patellar reflexes and a crossed sign of Babinski could be noted.
There was no nystagmus, no focal weakness, no muscular atrophy and, in particular, not the slightest sign of hypotonia. The blood-pressure was normal and the Wassermann reaction negative.
During the three years the patient was under my care I did not observe an appreciable progression of the disease.
Observation III.-The third case is that of a man aged 60, who was admitted to the Paul Brousse Hospital on account of difficulty in walking. There was no trace of a similar condition in his family.
The first symptom of the disease had appeared five years before admission, and was characterized by a difficulty in standing and walking. The legs were becoming clumsy and awkward. The gait rapidly became swaying, reeling, and waddling (the patient said: "As though I had drunk too much "). At this time he was obliged to give up his work.
Two years ago this patient was admitted to the Salpetriere, where he received antispecific treatment without benefit. I saw him for the first time in December 1932, and observed that his walking was seriously impaired, and that he lurched forward, and was unable to progress without being supported by somebody or with crutches.
His typical cerebellar gait showed tottering, reeling, waddling and asynergia. The legs shot forward before the muscles of his body were able to coordinate and, sometimes, he gave a sudden lurch to one side or the other. In a standing position he could not keep his balance, and his legs were spread wide apart, the anteroposterior oscillations being very apparent. Placed on a chair, he was not able to keep still; his lower limbs were alternatively flexed and extended, and his body was pitched backward or forward. In a recumbent position not only did he not show any sign of catalepsy, but he was unable to maintain a fixed position.
The tremor of the upper limbs was more marked than in previous cases, and the handwriting was illegible. The speech was drawling, slow, and staccato.
As in the other cases, I failed to observe any weakness or hypotonia of the muscles, nor were sensibility, control of sphincters, or superficial or deep reflexes affected in the slightest degree.
COMMENTS
The observations just recorded are sufficiently characteristic and comparable with cases recorded in the literature to exempt me from a general description of the disease.
As I have said before, the syndrome of cortical cerebellar degeneration is a special organic astasia-abasia, which occurs after middle age in most cases, and often in advanced age. The average age for the development of the malady is 62, but I remember that one of my cases began at the advanced age of 80.
The first symptoms are usually insidious and impossible to specify, because of the ability of the patient to continue working, at least for a certain time.
In most cases the first phenomenon which strikes the patient is the disability in walkin? and standing; several of my patients have made exactly the same remark: ' At the beginning of my disease I seemed to stand and walk like a drunken man." Later on the disease attacks the body equally, and increases steadily and slowly, over a long period of years. In rare cases, like that of Rossi, an improvement has taken place at one time, but it has been followed by relapse, and the disease has advanced until the patient's death.
One characteristic is striking. The legs are always much more seriously affected than the arms, even at the terminal stage. Three patients of mine were totally unable to stand or walk without help, but they could perform many of the necessary little occupations of everyday life-such as shaving, eating, and dressing-but not handwriting which, as a rule, showed traces of inco6rdination and tremor, even when these phenomena were not very noticeable.
The patient's gait is tottering, reeling and sometimes rolling, like a sailor on board ship in rough weather. To maintain a correct position while standing, the patient spreads his legs wide apart and his hands are held out to grasp at some support.
I should like to insist upon an interesting fact recorded by numerous observers, namely the antero-posterior oscillations when the patient is standing. These automatic movements, which indicate a state of disordered balance, are quite different from the unsteadiness observed in tabetic ataxia or in labyrinthine disease. On the other hand, we notice that these oscillations of the body are also present in dogs that have had their cerebellum removed for a long time, like those which I have been able to examine in the laboratory of Professor Rademaker in Leyden.
Cerebellar degeneration may produce an ataxia of legs as marked as that of the most severe tabes, but it is important to note that the reactions on maintaining the balance are not at all the same in the two cases.
Rademaker has demonstrated that dogs, completely deprived of their cerebellum. show counterbalancing reactions for keeping their equilibrium, as do normal animals whereas cats, monkeys or dogs, which have had their labyrinthine apparatus destroyed, have not shown such counterbalancing reaction.
In order to study these reactions in man, Rademaker and Garcin made a new experiment similar to those which Rademaker has made on animals, especially on dogs. I was able to test this experiment with Professor Rademaker himself, on several patients from the Paul Brousse Hospital, and I appreciate its value. This test consists in placing the patient on a bed in the attitude of a quadruped, and in producing unexpected displacements along the longitudinal and transverse axes. Under these conditions, we can see the limbs extend and flex in harmony with the displacement of the body. The behaviour of patients affected by deterioration of the cerebellar cortex is exactly the same as that of a normal subject, whereas the patient whose labyrinthine apparatus is impaired shows loss of balance and falls forwards, backwards, or to one side.
PATHOLOGICAL DATA
If the clinical picture of this disease is striking enough to make the diagnosis, in most cases, an easy matter, the pathological data are also quite characteristic.
Macroscopically, the cerebellum is described as being greatly reduced in size, and many authorities have pointed out that the atrophy does not spread to the mass of the small brain, but that it is more or less strictly confined to the vermis and the adjacent part of the lateral lobes. As a rule, atrophy is more marked in the anterosuperior part of the vermis, and the pathological process leaves the peduncles and the pons absolutely intact. Microscopical examination confirms these appearances.
The following are the fundamental histological characteristics of cerebellar deterioration: First, in the altered, atrophied, and shrunken parts, microscopical examination shows a disappearance of the Purkinje cells ( fig. 1) ; in certain small areas there are occasional areas where traces of deterioration are visible. On the other hand, the absence of Purkinje cells produces a very pale, narrow division between the molecular and granular layers.
In the parts where the pathological process is still active, the appearance is different: here we see numerous Purkinje cells, but none of them has kept its normal structure. The body of the cell is reduced, has shrunk and lost all its processes, the nucleus is deformed, and in many parts only a vestige of the Purkinje cells remains.
In the two other layers of the cerebellum the damage is far from being so marked. The nervous elements of the granular layer show a certain degree of shrinkage, as do those of the molecular layer, but these changes do not exceed the maximum degree of alteration that we are accustomed to see in the cerebellum of elderly people.
With the use of silver-stains we can appreciate more accurately some othei characteristics of the pathological process. I have in mind the preservation of the nerve-fibres in the two granular and molecular layers, and, particularly, the apparent hypertrophy of the basket-fibres surrounding the Purkinje cells (fig. 2 ). It is very interesting to see in the most damaged areas the entire destruction of the cell-bodies, contrasting with the abundant unmyelinated fibres which form an empty nest around what remains of the cell. We notice, too, that in the molecular and granular layers there are innumerable myelinated and unmyelinated fibres running in several directions, some of them entering the nerve-fibre layer ( fig. 3) .
I may add that we have failed to observe the curious alterations in the ramifications of the Purkinje cells, which have been accurately described by Estable and F. de Castro under the names of snake-like (ophidiose) cells, wall-fruit cells, balloonshaped swellings of the basal axis-cylinders-alterations which occur in other chronic forms of cortical cerebellar degeneration, such as the cortical type of Friedreich's disease, and which, with my pupil Trelles, I have studied in the case of hereditary ataxia.
The use of glia methods is less instructive than those of silver stains. However, like Pierre Marie, Foix and Alajouanine, I have been able to observe an undeniable proliferation of the fibres of neuroglia in the white matter of the lamellae, ending with a line of demarcation where the white matter of the folia meets the oval centre of the cerebellum. In the molecular layer, the Bergmann's fibres appear to be more dense than in the normal cerebellum of a patient of the same age.
As I have said, in cases of pure cerebellar deterioration the lesions are confined to the Purkinje layer, the cerebellar peduncles and the nucleus dentatus being intact. This rule cannot, however, be applied to the inferior olivary nucleus; P. Marie, Foix and Alajouanine have made some interesting deductions confirming this. Like Stender and Luthy, and La Salle Archambault, these authors have reported that, in two cases out of five, not only is there deterioration of the olivary cerebellar fibres but there is also atrophy of the olivary cells accompanied by a glial process. These olivary alterations seem to have a special localization, decreasing towards the rostral extremity of the olive. This is in accordance with the anatomical data reported by Gordon Holmes and Grainger Stewart, Henschen, and the experimental investigations made by Keller.
But must we consider all the olivary lesions as secondary to vermian deterioration ? That is a question not yet solved. In my opinion, the changes in the olives have a double origin ; some of them are caused by vermian deterioration, while others are due to a special factor which appears to be independent of any vermian alterations. Indeed, as I have demonstrated with my collaborator Trelles, the olivary alterations are very common in elderly patients and they have two different aspects -atrophic and hypertrophic. In the delayed degeneration of the cerebellum, the olivary complex appears generally atrophied, and this is in favour of a secondary process, but, I repeat, the olivary hypertrophy is in fact much more frequent than is usually admitted, and we can easily suppose an association of this lesion with cerebellar degeneration. This olivary hypertrophy is not dependent on the cerebellar lesion; with it, we face a local pathological process determined by vascular lesions. As we see in the Bielschowsky's case, that, as the physio-pathological explanation, the olivary alterations must not be underrated, for they made it possible for us to understand some atypical cases of cerebellar deterioration (fig. 4 ).
As I have already said, delayed cerebellar degeneration does not produce any great change in the muscular tonus (I do not mean passivity or the loss of antagonistic reflexes), but in some cases we can even observe an increase of muscular tonus; this leads one to believe that another lesion has been added to the principal one and, for that reason, the new pathological condition involves the olivary complex.
It is well known, now, that the olivary body represents one part of the regulating apparatus of muscular tonus and, since the researches of Winkler, Guillain and Bertrand, we cannot doubt the close connexion between the olivary and striate bodies through the striate-olivary tract. In every case in which the histological findings demonstrated a hypertrophic state of the olivary bodies, the patients had increased muscular tonus. This is the reason why I am pleased to record the following observation, for it is not exactly of the same type as the preceding ones.
Observation IV.-A woman, aged 70, was admitted to the Paul Brousse Hospital in 1920 on account of senility. At that time she was perfectly healthy; two years later she complained of trouble with her speech and gait. She said she could not bend her legs when walking, she was unable to walk straight, and she told the nurses that her walk was becoming clumsy and unsteady, like that of a drunken woman.
In 1929, all the motor troubles increased; the difficulty in walking became so severe that she was only able to take a few steps supported by two assistants.
The signs of cerebellar deterioration were exactly the same as those described in the previous cases. Standing and walking were not possible unless the-patient was supported by two people or held on to two chairs. Antero-posterior oscillations were present when she was in a standing or sitting position ; all the tests for the coordination of the lower limbs were positive, dyssynergia, dysmetria, tremor and so on. I failed, however, to discover the slightest sign of hypotonia or passivity. On the contrary, if the patient went on all fours, we noticed immediately an increase of muscular tonus; all four limbs became very extended, and her back was able to support a heavy weight without giving way. When she was in the erect position, the hypertonus was not so evident, but nevertheless it was demonstrable.
In this case, which is still under my observation at the Paul Brousse Hospital, we have examined with particular attention the labyrinthine reflexes, the pastpointing test, before and after the stimulation of the ear, and the Rademaker-Garcin's test for equilibrium. All these reactions were perfectly normal, as were also the superficial and deep reflexes, the sensation, the sphincter control and the mental state. The Wassermann reaction was negative in the blood.
This observation can be closely reconciled with those recorded by Guillain, Bertrand, Bielschowsky.
As we have seen, cerebellar degeneration may be associated with a correlative alteration of the olivary body, but some recorded observations demonstrate that in certain cases the disease is complicated by other structures being involved-for example, the nucleus dentatus and the striate body, as in Ley's observation, or the pyramidal tract, as in Nikitin's case.
The involvement of these structures clearly explains the clinical diversity of the syndrome, but, in spite of the relative variability of both clinical and pathological pictures, cortical cerebellar degeneration remains a very distinct affection, and the characteristics peculiar to it make it stand out from other cerebellar diseases, such as olivo-ponto-cerebellar atrophy, olivo-rubro-cerebellar atrophy, and particularly from the type of familial degeneration described by Gordon Holmes.
PATHOGENY
It is not my wish to focus your attention on the causes of the disease for we should then be treading upon much less certain ground.
The antecedent phenomena in the disease are very variable and uncertain. The idea of an early infectious process preceding the appearance of the first symptoms is still a pure hypothesis in spite of the facts recorded by Murri and others.
In support of the theory that this is a virus-disease, H. L. Parker and J. W. Kernohan, in their recent paper published in Brain 1 emphasize the fact that a similar disease exists, which affects animals and is characterized by a specific destruction of the Purkinje cells. Occurring in epidemic form in sheep, this has been called louping-ill," and it is transmissible to mice; Kurat, who produced this affection in monkeys, noted that it was characterized by increasing cerebellar ataxia. I will not deny that a possible analogy between louping-ill and cerebellar atrophy may exist, but it is impossible not to see that the anatomical lesions in the syndrome are quite different. At the necropsy of animals dying from "louping-ill," the massive destruction of Purkinje cells was accompanied by a more or less diffuse encephalomyelitis.
The somewhat strictly selective localization of the pathological process to the palhocerebellum has forced some authorities to the hypothesis of a premature senescence of certain elements of the nervous system, namely, the Purkinje cells, whose changes in old age are well known. But to speak of premature senility acting upon certain systems is not to give an adequate explanation, and we may be allowed to ask what is to be understood by such a selective and precocious decay.
Let us now turn our attention in another direction. Some observations, like those recorded by Stender and Luithy, A. Thomas, Kirschbaum and Eichhorst and myself, have shown that the disease may be preceded by an intoxication, and especially by chronic alcoholism. Now, we are told that the Purkinje cells are especially vulnerable to certain toxic substances such as alcohol, lead, and organic toxins. Ferraro and Hernandez, in experimenting on animals, hive demonstrated the destruction of Purkinje cells by alcoholic intoxication; and in a series of investigations not yet I Brain, 1933, lvi, 191. published, I found, with Dr. Rulikowsky, that intoxication by alcohol or lead produces a remarkable alteration in the Purkinje layer. Previously, Villaverde had made a similar observation (figs. 5, 6, 7). However, these facts do not give us a complete explanation of what we have in mind ; they merely indicate the way we should proceed.
MECHANISM OF THE DISTURBANCES OF CO6RDINATION
All the authorities who have studied delayed cerebellar degeneration agree that the deterioration of the small brain is limited to the Purkinje layer in the majority of cases, and that in some cases the lesion is associated with a deterioration of the olivary body. Such a selective destruction of a specific element of the cerebellum facilitates our discriminating the functions of the cerebellum.
As I have said, in agreement with other observers, the destruction of the Purkinje cells alone does not greatly alter the tonus of muscles, whilst the disorder of coordination marked by unsteadiness in standing and walking appears to be intense. From this fact, a double conclusion has been drawn: first that the palbocerebellum regulates the harmony of the movements of the lower limbs and, secondly, that the Purkinje cells represent an essential element in the mechanism of muscular codrdination.
Professor Jelgersma appears to be the most representative scientist to hold this conception. According to this author, a Professor of Groningen, who has recently devoted a long article to this subject, the Purkinje cell is the central point of the mechanism, upon the integrity of which our automatic reflexes and voluntary movements depend. Through the Purkinje cell, says Jelgersma, a dual impulse, or wave of activity passes: one coming from the periphery, i.e. the spinal cord, the other coming from the brain itself by way of the Tiirck's and Arnold's tracts and middle peduncles. These two waves pass through the Purkinje cell representing two " Bewegungsbilder," two schemes of movements, one originating from the spinal cord and the other formed in the brain. If the two schemes harmonize, the Purkinje cells do not act; if they are defective or if they do not co6rdinate, the Purkinje cells correct this lack of harmony. I will not discuss this theory of Jelgersma's, for it seems to me very hypothetical; I have mentioned it only for its heuristic value.
What is proved is the existence of a definite cerebellar disease-occurring particularly in the aged-whose clinical and anatomical characters are, on the one hand, the selective destruction of the Purkinje cells, and on the other, a kinetic and static ataxia.
This affection is a new exauaple of the surprising selectivity of the pathological processes which are able to exclude such and such an element of a complex nervous mechanism, and therefore throws more light on such delicate and mysterious functions as are those of the cerebellum.
